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(57) Abstract 

A hand-held mobile telephone unit (4) is disclosed which can be mounted as the front panel of an in-vehicle audio device (1) to 
provide operating controls (8) for the audio device when mounted to it, additionally to telephone operation. The unit may be automatically 
connected to the audio device speaker system (14) and to a separate microphone (17), as well as to a telephone network antenna (13), and 
its rechargeable battery (12) may be recharged automatically from the vehicle power supply (16). 
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1 

MOBILE TELEPHONE 

The present invention relates to mobile telephones 
and, more particularly , mobile telephones having enhanced 
5 functionality. 

Hand-held mobile telephones are in widespread use and 
are often used by vehicle owners, but a number of issues 
arise in connection with the use of mobile telephones in a 
vehicle. Firstly, there exists the requirement for so- 

10 called "hands-free" operation which may be a requirement to 
allow legal operation of a hand-held mobile telephone 
within a vehicle in some jurisdictions. Secondly, there is 
the simple problem of location and positioning of a hand- 
held mobile telephone within a vehicle, this problem 

15 normally being overcome by means of a separate holder of 
some description supplied as an accessory and requiring to 
be fitted in the vehicle at a convenient location. 
Thirdly, there is the problem of the need, frequently, to 
connect a hand-held mobile telephone to a separate aerial 

2 0 in order to allow it to operate within the confines of the 
vehicle. 

The problem of audio equipment theft from vehicles has 
become a major factor in the design of audio equipment for 
vehicles over the past few years and one particularly 

2 5 effective way of overcoming the problem, by way of 
deterrent; has been to provide a demountable front panel 
for audio equipment so that the vehicle user can remove an 
essential operating part of the audio equipment when 
leaving the vehicle unattended. However, even though such 

30 demountable panels are relatively small in size, it is 
sometimes felt by vehicle users to be a nuisance even to 
have to take the relatively simple precaution of 
de-mounting the front panel before leaving the vehicle, 
simply because the de-mounted front panel then has to be 

35 taken away from the vehicle by the user. 
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The present invention is aimed at overcoming the 
problems of using mobile telephones and also the problems 
of audio equipment theft in motor vehicles. 

According to the present invention therefore there is 
5 provided a hand-held mobile telephone which can be mounted 
as the front panel of an in-vehicle audio device to provide 
operating controls for the audio device when mounted to it 
additionally to telephone operation. 

Combining, in a single item, the functions of a mobile 

10 telephone and an audio equipment demountable front panel 
overcomes a number of the perceived problems of carrying a 
hand-held mobile telephone in a vehicle and security 
problems associated with audio equipment in a vehicle. 
Particularly, as the user will normally want to remove the 

15 hand-held mobile telephone to take it with him or her when 
leaving the vehicle, combining the mobile telephone with 
the audio equipment demountable front panel, increases the 
security of the audio equipment by making it much more 
likely that the front panel will be removed when the 

20 vehicle is unattended . At the same time, having a simple 
and convenient location for the mobile telephone within the 
vehicle can simplify its operation within the vehicle. 

Since conventional audio equipment demountable front 
panels are generally elongate horizontally whereas mobile 

25 telephones are generally elongate vertically, if the mobile 
telephone is to function in an existing audio system front 
panel, ie one complying with the standard DIN housing 
dimensions, the operating buttons required by the combined 
unit need to be adapted to make it easy for the user to use 

30 them in both the telephone mode and the audio mode. This 
may be achieved by providing the key legends angled to the 
horizontal and vertical axes, so that they can be read when 
the telephone is connected to the audio equipment and when 
it is separate. To avoid a proliferation of extra keys, 

35 the keys preferably have multiple functions and are 
switchable between functions. In such cases, the 
arrangement can be such that when the telephone is removed 



WO 98/17503 



PCT/GB97/02897 



3 

from the audio equipment it is automatically switched to 
the telephone mode with the key functions being 
correspondingly switched. Preferably, the arrangement is 
also such that, when the audio device is playing and a call 
5 is received on the mobile telephone, the device is 
automatically switched to the telephone mode. The keys may 
be marked accordingly with dual legends, one set, for audio 
operation, being marked with the necessary characters 
having an upright axis parallel to the axis transverse to 

10 the elongate axis of the unit and the other set, the usual 
characters for phone operation, either being angled as 
mentioned above, or having an upright axis parallel to the 
longitudinal axis of the unit. An alternative is to 
provide the buttons with programmable legends capable of 

15 changing axes automatically depending upon_ the mode of 
operation. 

Additionally, characters to be displayed on a display 
incorporated in the unit are preferably arranged to be 
presented on different axes depending on whether or not the 

20 unit is mounted to the audio equipment or not. This may be 
achieved by selective illumination of the different 
characters or legends or else by the use of pixels displays 
controlled by suitable software. Switching of the display 
can be achieved automatically by means of simple contacts 

25 provided between the unit and the audio equipment housing 
and, similarly, the function of the buttons on the unit can 
be switched between telephone operation and audio equipment 
operation automatically on installation, while providing a 
means for switching to telephone mode at the user's desire 

3 0 while the unit is mounted in the audio equipment. 

Furthermore, the unit of the invention can also enable 
automatic hands-free operation, re-charging of the internal 
battery etc. to allow the telephone to be operated within 
the vehicle, and use of the audio equipment vehicle 

35 speakers. A separate microphone may be provided if 
required. Connection to an external antenna can also be 
provided on mounting of the unit within the audio 
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equipment, with an optional booster amplifier being 
automatically coupled into the system if present. All the 
necessary connections may be provided by means of a 
conventional type of connector on the demountable unit so 
5 that out-of -vehicle charging etc. can be provided in 
conventional fashion. A detection mechanism coupled to the 
connector may control the automatic switching of the 
telephone between its two modes of operation. 

One design of a combination demountable front panel 

10 and mobile telephone system according to the present 
invention will now be described with reference to the 
accompanying drawings in which: 

Figure 1 illustrates a front view of a vehicle audio 
device with a demountable panel/mobile telephone handset 

15 incorporated therein; 

Figure 2 is a perspective view showing the handset 
removed from the audio device; and 

Figure 3 is a block diagram of the system components 
showing their interrelationships. 

20 The example illustrated in the drawings comprises a 

vehicle audio device 1 which has a conventional dashboard 
mounted housing 18 which incorporates a CD player with a 
slot 2 for insertion of a compact disc, and a recess 3 for 
mounting the handset/panel 4, and which contains the 

25 necessary mechanical and electronic components to allow 
playing of a compact disc and connections to the vehicle 
audio speaker system 14 and external antenna 13 (see figure 
3) . The audio device preferably incorporates conventional 
radio functions and thus includes a suitable antenna 15 

3 0 (see figure 3) , and the embodiment shown is merely 
illustrative of the concept and the invention is not 
limited thereto. The telephone handset/front panel 4 has 
the usual mobile telephone circuitry 11 (see figure 3) , 
incorporating a loudspeaker 5 and microphone 6 necessary 

35 for conventional use of the handset and a re-chargeable 
battery 12 (see figure 3), together with an LCD display 7 
and plural operating buttons or keys 8 all contained within 
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an elongate housing 9 which corresponds in shape with that 
of the recess 3 in the audio device housing 18 . 

At one end, the handset/panel 4 has a location detect 
mechanism 21 which includes a multi-terminal connector 10 
5 which, on mounting in the audio device 1 connects with a 
complementary connector (not shown) in the recess 3. This 
allows the detect mechanism 21 to detect whether the 
handset/panel housing 9 is coupled to the audio device 1, 
and also provides electrical connection between the 

10 handset/panel 4 and the audio device 1 in order to provide 
the required functionality for operating the audio device 
1 and at the same time allowing connection to enable hands- 
free operation of the mobile telephone 4 by connecting the 
handset to an external telephone antenna 13 and to the 

15 speaker system 14 associated with the audio device 1. 
Automatic switching to the telephone mode (in which the 
audio output is masked or muted can also be controlled by 
the detect mechanism 21. Charging of the conventional re- 
chargeable battery 12 contained within the handset/panel 4 

20 can also be provided from the vehicle power supply 16 (see 
figure 3) which conventionally powers the audio device 1. 

The characters 19 to be displayed on the LCD display 
7 comprise those normally available for telephone operation 
and, additionally, those required for audio device 

25 operation and their orientation within the display 7 is 
arranged to change automatically on insertion or removal of 
the handset /panel 4 into or from the recess 3 in the audio 
device 1. Similarly, the function of the various operating 
buttons 8 may be changed automatically, but, additionally, 

3 0 use of the buttons for audio device operation may be 
overridden (say by an initial operation of the "send" key 
20 when it is required to use the telephone 4 within the 
vehicle. The indicia 19 on the buttons 8 may be arranged 
as shown so that those indicia required for audio device 

35 operation are readable upright when the handset /panel is 
mounted as shown in Figure 1 and the, usually simpler, 
indicia required for telephone operation are readable 
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upright when the handset/panel 4 is removed and is turned 
so that its longitudinal axis is upright. The handset 
housing 9 will contain the conventional removable SIM 
(subscriber identity module) which is not shown, and houses 
5 the conventional rechargeable battery 12 so that the 
handset/ front panel 4 is capable of totally independent 
operation when removed from the vehicle. 

If desired, a remote control for the audio device 1, 
of the type known already, may also be provided with 

10 suitably enhanced functionality to allow remote control of 
the telephone functions when the handset/ front panel 4 is 
mounted in the recess 3, thus allowing the user of the 
vehicle to operate the audio device 1 as well as the 
telephone without moving his or hands from the 

15 neighbourhood of the steering wheel. 
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CLAIMS 

A hand-held mobile telephone (4) adapted to be 
mountable as the front panel of an in-vehicle audio 
device (1) to provide operating controls (8) for the 
audio device when mounted to it, additionally to 
telephone operation . 

A hand-held mobile telephone (4) according to claim 1, 
having a plurality of operating keys (8) , at least 
some of the keys having legends (19) thereon angled to 
the horizontal and to the vertical axes of the 
telephone. 

A hand-held mobile telephone (4) according to claim 1, 
having a plurality of operating keys (8), at least 
some of the keys having legends for display thereon in 
either of two orientations. 

A hand-held mobile telephone (4) according to any of 
claims 1 to 3 , having a display panel (7) and means 
for displaying characters or icons thereon in either 
of two orientations. 

An in-vehicle audio device (1) having a demountable 
front panel comprising a hand-held mobile telephone 
(4) according to any of claims 1 to 4, 

An in-vehicle audio device (1) according to claim 5, 
comprising means for automatically switching the hand- 
held mobile telephone (4) to telephone operation when 
it is removed from the audio device. 

An in-vehicle audio device (1) according to claim 5 or 
claim 6, comprising means for automatically switching 
the hand-held mobile telephone (4) to audio device 
operation when it is mounted to the audio device. 
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8. An in-vehicle audio device (1) according to claims 6 
and claim 7, when dependent on claim 3, comprising 
means for automatically switching the display of the 
key legends (19) between the two orientations when the 

5 mobile telephone (4) is mounted to or removed from the 

audio device (1) . 

9. An in-vehicle audio device (1) according to claim 7, 
comprising means for automatically switching the 

10 mobile telephone (4) to telephone operation when a 

call is received. 



10. An in-vehicle audio device (1) according to claims 6 
and claim 7, when dependent on claim 4, comprising 
15 means for automatically switching th£ display of 

characters or icons on the display (7) between the two 
orientations when the mobile telephone (4) is mounted 
to or removed from the audio device (1) . 



2 0 11. An in-vehicle audio device (1) according to claims 6 
and claim 7, wherein the mobile telephone (4) has 
plural keys (8) having plural legends (19) adapted to 
be selectively illuminated dependent upon whether when 
the mobile telephone (4) is mounted to or removed from 

25 the audio device (1) . 



12. An in-vehicle audio device (1) according to any of 
claims 5 to 11, further including a microphone (17) , 
and means for connecting the microphone to the mobile 
3 0 telephone (4) when the mobile telephone is mounted to 

the audio device (1) . 



13. An in-vehicle audio device (1) according to any of 
claims 5 to 12, further including a speaker system 
35 (14), and means for connecting the speaker system to 

the mobile telephone (4) when the mobile telephone is 
mounted to the audio device (1). 
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14. An in-vehicle audio device (1) according to any of 
claims 5 to 13, further including a mobile telephone 
network antenna (13) , and means for connecting the 
5 mobile telephone network antenna to the mobile 

telephone (4) when the mobile telephone is mounted to 
the audio device (1) . 



15. An in-vehicle audio device (1) according to claim 14, 
10 further including a signal amplifying booster 

connected to the mobile telephone network antenna (13) 
and the mobile telephone (4) • 



16. An in-vehicle audio device (1) according to any of 
15 claims 5 to 15, wherein the mobile telephone (4) 

further includes a rechargeable battery (12) , and 
means for connecting the rechargeable battery to a 
vehicle power supply (16) when the mobile telephone is 
mounted to the audio device (1) • 



20 
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